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PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device, serving both as a reflective and a transmissive display, 
where the liquid crystal layer thickness, especially that inside 
the reflection region is controlled accurately and a high quality 
display is realized. 

SOLUTION: Each of the pixel region Px is provided with a 
transmission region Tr displaying with a transmissive mode 
using incident light from the first substrate 100A and a 
reflection region Rf displaying with a reflective mode using 
incident light from the second substrate 100B side. The liquid 
crystal layer 24 side surfaces of the transparent electrode 
region 20 and the reflection electrode region 22 of the first 
substrate 1 00A are flat respectively. The second substrate 
100B is provided with a transparent electrode on the reflection 
region Rf and on the transmission region Tr of the liquid crystal 
layer side and a light diffusion layer 30 in the reflection region 
Rf. Also the liquid crystal layer 24 side surface of the second 
substrate 100B is flat in the transmission region and in the 
reflection region respectively. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It has the liquid crystal layer prepared between the 1 st substrate, the 2nd substrate, and said 1 st 
substrate and said 2nd substrate. It is the liquid crystal display which has two or more picture element fields 
for displaying. Each of two or more of said picture element fields It has the transparency field which 
displays by the transparent mode using the light which carries out incidence from said 1 st substrate, and the 
reflective field which displays by reflective Mohd using the light which carries out incidence from said 2nd 
substrate side. Said 1st substrate It has the transparent electrode field which specifies said transparency field 
to said liquid crystal layer side, and the reflector field which specifies said reflective field. The front face by 
the side of said liquid crystal layer of said transparent electrode field of said 1 st substrate and said reflector 
field is flat respectively. And said 2nd substrate It has an optical diffusion layer to said reflective field, and 
is a liquid crystal display with the front face respectively flat [ having a transparent electrode to said 
reflective field and said transparency field by the side of said liquid crystal layer ] in said transparency field 
and said reflective field by the side of said liquid crystal layer of said 2nd substrate. 

[Claim 2] Said 2nd substrate is a liquid crystal display according to claim 1 which has said optical diffusion 
layer also to said transparency field. 

[Claim 3] Said 2nd substrate is a liquid crystal display according to claim 1 which has said optical diffusion 
layer only to said reflective field. 

[Claim 4] It is a liquid crystal display given in either of claims 1 -3 by which said 2nd substrate has a 
transparence substrate and said optical diffusion layer is prepared in said liquid crystal layer side of said 
transparence substrate. 

[Claim 5] It is a liquid crystal display given in either of claims 1-3 by which said 2nd substrate has a 
transparence substrate and said optical diffusion layer is prepared in the observer side of said transparence 
substrate. 

[Claim 6] It is the liquid crystal display according to claim 5 with which it has a polarizing plate further in 
the observer side of said 2nd substrate, and said optical diffusion layer is established between said 
transparence substrates and said polarizing plates. 

[Claim 7] Said optical diffusion layer is a liquid crystal display according to claim 6 which functions as a 
glue line which pastes up said transparence substrate and said polarizing plate of each other. 
[Claim 8] Said optical diffusion layer is a liquid crystal display given in either of claims 1 -7 containing a 
matrix ingredient and the particle which has the refractive index of said matrix ingredient, and a different 
refractive index. 

[Claim 9] It is a liquid crystal display given in either of claims 1 or 2 on which said 2nd substrate has a 
transparence substrate and a light filter layer, and said light filter layer functions also as said optical 
diffusion layer. 

[Claim 10] It is the liquid crystal display according to claim 1 or 2 on which said 2nd substrate has a plastic 
plate and said plastic plate functions also as said optical diffusion layer including the particle to which said 
plastic plate has the refractive index of a matrix ingredient and said matrix ingredient, and a different 
refractive index. 

[Claim 1 1 ] The thickness of said liquid crystal layer in said reflective field is a liquid crystal display given 
in either of claims 1-10 which are 1/2 of the thickness of said liquid crystal layer of said transparency field. 
[Claim 12] The liquid crystal display according to claim 1 or 2 which has an anti-glare layer farther in the 
observer side of said 2nd substrate. 

[Claim 13] It is the liquid crystal display according to claim 12 with which said 2nd substrate has a 
transparence substrate, and said optical diffusion layer is established between said transparence substrates 
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and said anti-glare layers. 

[Claim 14] It is the liquid crystal display according to claim 13 with which it has a polarizing plate further 
between said transparence substrates and said anti-glare layers, and said optical diffusion layer is established 
between said transparence substrates and said polarizing plates. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the liquid crystal display of the mold both for 
transparency reflective in which the display by the transparent mode and the display by reflective Mohd are 
possible about a liquid crystal display. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is widely used for the KAMERA 
form VTR equipped with portable information devices, such as OA equipment, such as a word processor 
and a personal computer, and an electronic notebook, or a liquid crystal display monitor taking advantage of 
the description of being a low power, with the thin shape. 

[0003] These liquid crystal displays are divided roughly into a reflective mold and a transparency mold. A 
liquid crystal display displays using the light of the lighting system (the so-called back light) with which not 
a spontaneous light type indicating equipment but transparency molds, such as CRT (Braun tube) and EL 
(electroluminescence), have been arranged behind a liquid crystal display panel, and the reflective mold 
shows using the ambient light. 

[0004] Since a transparency mold liquid crystal display displays using the light from a back light, although it 
has the advantage that it is rare to be influenced by surrounding brightness and it can display a bright high 
contrast ratio, since it has a back light, it has the problem that power consumption is large. About 50% or 
more of the power consumption of the usual transparency mold liquid crystal display is consumed with a 
back light. Moreover, in a very bright operating environment (for example, outdoors of fine weather), in 
order for visibility to fall or to maintain visibility, when the brightness of a back light was raised, there was a 
problem that power consumption increased further. 

[0005] On the other hand, since a reflective mold liquid crystal display does not have a back light, although 
it has the advantage [ power consumption ] of being very small, it has the problem that the brightness and 
the contrast ratio of a display are greatly influenced by operating environments, such as surrounding 
brightness. It has the fault that visibility falls extremely in a dark operating environment especially. 
[0006] Then, the liquid crystal display which had the fimction displayed by Mohd of both a reflective mold 
and a transparency mold as a liquid crystal display which can solve such a problem is indicated by JP,1 1 - 
101 992, A. 

[0007] This mold liquid crystal display both for transparency reflective has the picture element electrode for 
an echo which reflects an ambient light in one picture element field, and the picture element electrode for 
transparency which penetrates the light from a back light, and can perform the display by the change to the 
display by the transparent mode, and the display by reflective Mohd, or both display modes according to an 
operating environment (surrounding brightness). Therefore, the mold liquid crystal display both for 
transparency reflective combines the description of the low power which a reflective mold liquid crystal 
display has, and the description that it is rare to be influenced by the brightness of the perimeter which a 
transparency mold liquid crystal display has, and it can display a bright high contrast ratio. Furthermore, the 
fault of the transparency mold liquid crystal display that visibility falls in a very bright operating 
environment (for example, outdoors of fine weather) is also controlled. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in order for the mold liquid crystal display in two 
ways currently indicated by JP,1 1-101992,A to improve the brightness of the display by reflective Mohd, 
irregularity was formed on the surface of the reflector (for example, drawing 6 and drawing 9 of the above- 
mentioned official report), consequently especially dispersion of the thickness of the liquid crystal layer in a 
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reflective field was large, and it was difficult to realize the optimal display. Moreover, in order to prevent 
interference of the light by irregularity, the concavo-convex configuration needed to be controlled to 
accuracy and there was also a problem that a manufacturing cost rose. 

[0009] Made in order that this invention may solve the above-mentioned technical problem, the main object 
can control the thickness of a liquid crystal layer, especially the thickness of the liquid crystal layer in a 
reflective field to accuracy, and is to offer the liquid crystal display of the mold both for transparency 
reflective which can realize a high-definition display. 
[0010] 

[Means for Solving the Problem] The liquid crystal display of this invention has the liquid crystal layer 
prepared between the 1st substrate, the 2nd substrate, and said 1st substrate and said 2nd substrate. It is the 
liquid crystal display which has two or more picture element fields for displaying. Each of two or more of 
said picture element fields It has the transparency field which displays by the transparent mode using the 
light which carries out incidence from said 1st substrate, and the reflective field which displays by reflective 
Mohd using the light which carries out incidence from said 2nd substrate side. Said 1st substrate It has the 
transparent electrode field which specifies said transparency field to said liquid crystal layer side, and the 
reflector field which specifies said reflective field. The front face by the side of said liquid crystal layer of 
said transparent electrode field of said 1 st substrate and said reflector field is flat respectively. And said 2nd 
substrate It has an optical diffusion layer to said reflective field, and has a transparent electrode to said 
reflective field and said transparency field by the side of said liquid crystal layer, and the front face by the 
side of said liquid crystal layer of said 2nd substrate is flat respectively in said transparency field and said 
reflective field, and the above-mentioned object is attained by that. 

[001 1] Said 2nd substrate is good also for said transparency field also as a configuration which has said 
optical diffusion layer, or it is good also as a configuration said whose 2nd substrate has said optical 
diffusion layer only to said reflective field. 

[0012] Said 2nd substrate has a transparence substrate, and said optical diffusion layer is good also as a 
configuration prepared in said liquid crystal layer side of said transparence substrate, or said optical 
diffusion layer is good also as a configuration prepared in the observer side (a liquid crystal layer side is an 
opposite hand) of said transparence substrate. 

[0013] It is the liquid crystal display which has a polarizing plate in the observer side of said 2nd substrate, 
and, as for said optical diffusion layer, it is desirable to be prepared between said transparence substrates 
and said polarizing plates in the configuration in which said optical diffusion layer was prepared at the 
observer side. Furthermore, as for said optical diffusion layer, it is desirable to function as a glue line which 
pastes up said transparence substrate and said polarizing plate of each other. 

[0014] As for said optical diffusion layer, it is desirable that it is a dispersed system light diffusion layer 
containing a matrix ingredient and the particle which has the refractive index of said matrix ingredient and a 
different refractive index. 

[0015] Said 2nd substrate has a transparence substrate and a light filter layer, and said light filter layer is 

good also as a configuration as which it functions also as said optical diffusion layer. 

[001 6] Said 2nd substrate has a plastic plate and said plastic plate is good also as a configuration as which 

said plastic plate functions also as said optical diffusion layer including a matrix ingredient and the particle 

which has the refractive index of said matrix ingredient, and a different refractive index. 

[001 7] As for the thickness of said liquid crystal layer in said reflective field, it is desirable that it is 1/2 of 

the thickness of said liquid crystal layer of said transparency field. 

[0018] It is good for the observer side of said 2nd substrate also as a configuration which has an anti-glare 
layer further. 

[0019] It is the liquid crystal display which has an anti-glare layer in the observer side of said 2nd substrate, 
and, as for said optical diffusion layer, it is desirable to be prepared between said transparence substrates 
and said anti-glare layers in the configuration in which said 2nd substrate has a transparence substrate. 
When it has a polarizing plate further between said transparence substrates and said anti-glare layers, as for 
said optical diffusion layer, it is desirable to be prepared between said transparence substrates and said 
polarizing plates. 

[0020] Hereafter, an operation of this invention is explained. 

[0021] In each field of a reflective field and a transparency field, since the front face by the side of the liquid 
crystal layer of the 1 st substrate (the substrate arranged at a back light side, for example, a active-matrix 
substrate) which constitutes the liquid crystal display by this invention, and the 2nd substrate (the substrate 
arranged at an observer side, for example, a light filter substrate) is flat, it has thickness with the fixed liquid 
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crystal layer in each field. Therefore, the thickness of the liquid crystal layer of each field of a reflective 
field and a transparency field can be set as the optimal thickness for each display mode. Since the optical 
diffusion layer prepared in the reflective field of the 2nd substrate diffuses the light which carries out 
incidence to a reflective field, it can realize the white display of paper White. 

[0022] In this application description, "flatness" tells extent which deterioration of the display grace 
resulting from dispersion in the thickness of a liquid crystal layer does not generate the surface condition of 
specifying the thickness of a liquid crystal layer to homogeneity. When the granularity (for example, 
average of the irregularity measured with the surface roughness plan) of the front face of a certain field is 
1/10 or less [ of the thickness of the liquid crystal layer of the field ], specifically, it is said that the front face 
is flat. A flat front face does not need to be a mirror plane. 

[0023] Moreover, if an optical diffusion layer is formed in the transparency field of the 2nd substrate, when 
the light which penetrates a transparency field diffuses, the surface echo in the transparency field of a liquid 
crystal display is controlled, and the display which is not with a rough deposit goat can be realized. That is, 
the optical diffusion layer prepared in the transparency field demonstrates the so-called anti glare 
effectiveness. On the other hand, in the configuration which does not prepare an optical diffusion layer in a 
transparency field, the utilization effectiveness of the light in a transparency field improves. According to 
the application of a liquid crystal display, it should just determine suitably whether which configuration is 
adopted. [0024] Moreover, an optical diffusion layer may be prepared in the liquid crystal layer side (it is 
also called the "inside") of the 2nd substrate, and may be prepared in reverse at an observer side (it is also 
called a "outside"). In consideration of the advantage and fault of each configuration of explaining below, it 
should just determine suitably whether which configuration is adopted according to the application of a 
liquid crystal display. [0025] the configuration which established the optical diffusion layer inside — a 
display image — fading (phenomenon in which a profile becomes indistinct) — while there is an advantage 
of being hard to be generated, a production process becomes complicated and there is a fault that cost goes 
up. Moreover, in the configuration which arranges an optical diffusion layer selectively to a reflective field, 
if the pitch of the arrangement pattern of an optical diffusion layer is as near as a pixel pitch, there will be a 
problem of being easy to produce interference (moire) of light, and this problem will become remarkable 
with a high definition liquid crystal display. 

[0026] On the other hand, the configuration which established the optical diffusion layer outside is easy to 
manufacture, equivalent to a design change or common use-ization, and while there is an advantage that it 
can manufacture by low cost, it has a fault of small-fire injury student ** and the cone of a display image. 
[ tend ] In order to control ****** of a display image, it is desirable to use a thin substrate. In addition, even 
if it arranges an optical diffusion layer outside, the problem of the double projection produced when the 
reflecting layer has been arranged on the outside of a substrate is not produced. This is because an optical 
diffusion layer does not reflect incident light regularly unlike a reflecting layer. 

[0027] Furthermore, in the liquid crystal display which has a polarizing plate in the observer side of the 
transparence substrate which constitutes the 2nd substrate, when adopting the configuration which 
establishes an optical diffusion layer outside, ****** of a display image can be controlled to minimum by 
arranging an optical diffusion layer between a transparence substrate and a polarizing plate. Moreover, a 
production process can be simplified by using the ingredient which has a light-scattering function for the 
adhesives for pasting up a polarizing plate and the transparence substrate of each other. 
[0028] Although an optical diffusion layer can be formed by carrying out surface roughening of the front 
face of a clear layer or a substrate, it is desirable to form into a matrix also by distributing the particle 
(bulking agent) which has the refractive index of a matrix and a different refractive index. If an optical 
diffusion layer is formed using the ingredient which distributed the particle into a matrix, while being able to 
form easily an optical diffusion layer with a flat front face, the thickness of the liquid crystal layer of a 
reflective field is easily controllable to accuracy. When the 2nd substrate of a liquid crystal display has a 
light filter layer, into the matrix ingredient which forms a light filter layer, by distributing the particle which 
has the refractive index of a matrix ingredient, and a different refractive index, a light filter layer can be 
operated also as an optical diffusion layer, and the manufacture process of a liquid crystal display can be 
simplified. Moreover, when using a plastic plate, into the matrix ingredient which forms a plastic plate, by 
distributing the particle which has the refractive index of a matrix ingredient, and a different refractive 
index, a plastic plate can be operated also as an optical diffusion layer, and the manufacture process of a 
liquid crystal display can be simplified. 

[0029] In the liquid crystal display which performs the display mode (it is also only called "polarization 
Mohd".) using polarization By setting thickness of the liquid crystal layer of a reflective field to 1/2 of the 
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thickness of the liquid crystal layer of a transparency field The retardation of the light which passes through 
a reflective field can be made in agreement with the retardation of the light which passes through a 
transparency field, and since the thickness of the liquid crystal layer in each field is fixed, a high-definition 
display is realizable. 

[0030] Since the optical diffusion layer is prepared in the observer side of the 2nd substrate at the 2nd 
substrate in the liquid crystal display which has an anti-glare layer further, before carrying out outgoing 
radiation of the light which carries out incidence from a back light and passes through a transparency field, 
and the light which carries out incidence from an observer side, is reflected by the reflector field, and passes 
through a reflective field to an observer side, it passes an optical diffusion layer, and diffuses it according to 
an optical diffusion layer. Therefore, the display which generating of the moire by the irregularity and the 
picture element field of an anti-glare layer, the moire by the irregularity and the transparency field of an 
anti-glare layer, and the moire by the irregularity and the reflective field of an anti-glare layer is controlled, 
consequently does not have a rough deposit is realized. Moreover, when the 2nd substrate establishes an 
optical diffusion layer between a transparence substrate and an anti-glare layer in the configuration which 
has a transparence substrate, the effectiveness which controls generating of above-mentioned moire is high. 
When it has a polarizing plate further between a transparence substrate and an anti-glare layer, ****** Q f a 
display image can be controlled by establishing an optical diffusion layer between a transparence substrate 
and a polarizing plate. 
[0031] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained for a drawing 
with reference. In addition, this invention is not limited by the following operation gestalten. 
[0032] (Operation gestalt 1) The optical diffusion layer is arranged inside the 2nd substrate (observer side) 
arranged so that the liquid crystal display of the operation gestalt 1 might counter the 1st substrate (back 
light side) through a liquid crystal layer in between (liquid crystal layer side). 

[0033] The liquid crystal display 100 of the operation gestalt 1 by this invention and the typical cross- 
section structure of 100' are shown in drawing 1 (a) and (b). Drawing 1 (a) and (b) are the sectional views of 
the liquid crystal display 100 by this invention, and 100', respectively, and drawing 2 shows the top view of 
active-matrix substrate 100A which a liquid crystal display 100 and 100' have. 

[0034] As shown in drawing 1 (a) and (b), the liquid crystal display 100 of the mold both for transparency 
reflective and 100' have the transparency field Tr and the reflective field Rf for two or more picture element 
field Px of every arranged in the shape of a matrix, and can be displayed by the transparent mode and 
reflective Mohd. It is also possible to display by Mohd of either the transparent mode and reflective Mohd, 
and it can also be displayed by both Mohd. Typically, a liquid crystal display 100 and 100 f have the 
polarizing plate (un-illustrating) of the couple arranged at the parallel nicol at the both sides, and the lighting 
system (un-illustrating [ a back light ]) formed in the active-matrix substrate 100A side. In addition, drawing 
1 (a) and (b) show one picture element field Px. Liquid crystal display 100' shown in drawing 1 (b) differs 
from the liquid crystal display 100 which the configuration of the optical diffusion layer 30 showed to 
drawing 1 (a). 

[0035] As shown in drawing 1 (a), the liquid crystal display 100 has active-matrix substrate 100A, opposite 
substrate (it is also called "light filter substrate".) 100B, and the liquid crystal layer 24 prepared among 
these. 

[0036] Active-matrix substrate 100A has the transparent electrode field 20 which specifies the transparency 
field Tr of a liquid crystal display 100, and the reflector field 22 which specifies the reflective field Rf, as 
shown in drawing 2 . The picture element field Px consists of a transparency field Tr and a reflective field 
Rf, and the picture element electrode field 1 consists of a transparent electrode field 20 and a reflector field 
22. The picture element electrode field 1, the transparent electrode field 20, and the reflector field 22 are 
defined as a field of active-matrix substrate 100A, and the picture element field Px, the transparency field 
Tr, and the reflective field Rf are defined as a field of a liquid crystal display 1 00. 

[0037] The transparent electrode field 20 has a transparent electrode 21 , and the reflector field has the metal 
layer 23. A transparent electrode 21 is contacted, it is formed, the metal layer 23 is electrically connected to 
the drain electrode 16 of TFT4 through the transparent electrode 21, and the metal layer 23 functions as a 
reflector. That is, a transparent electrode 21 and the metal layer 23 function as a picture element electrode. A 
transparent electrode 2 1 is formed from transparence electrical conducting materials, such as ITO, and the 
metal layer 23 is formed from high reflection factor metals, such as aluminum. 

[0038] In addition, generally, there is no need for 23 metal layer which specifies the reflector field 22 of 
connecting with the drain electrode 16 electrically, and metal layer 23 self does not need to function as a 
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reflector. For example, an insulating layer (un-illustrating) may be prepared in the lower part of the metal 
layer 23, and you may make it the configuration which impresses an electrical potential difference to the 
liquid crystal layer 24 in the reflective field Rf using the transparent electrode formed separately. 
[0039] As shown in drawing 1 (a), active-matrix substrate 100 A has the transparence insulation substrates 
11, such as a glass substrate, and the gate wiring 2, the gate electrode 12, and the auxiliary capacity 
electrode 8 are formed on this transparence substrate 1 1 . Furthermore, gate dielectric film 7 is formed so 
that these may be covered. On the gate dielectric film 7 located on the gate electrode 12, the semi-conductor 
layer 13, the channel protective layer 14, the source electrode 15, and the drain electrode 16 are formed, and 
these constitute TFT4. The source electrode 15 of TFT4 is connected to source wiring 3, and the drain 
electrode 16 is electrically connected to the connection electrode 5, respectively. Source wiring 3 and the 
connection electrode 5 all have the two-layer structure which consists of a transparence conductive layer 1 7 
and a metal layer 1 8. 

[0040] the front face of the transparence substrate 1 1 in which TFT4 was formed — almost — the whole 
surface — a wrap — the interlayer insulation film 19 is formed like and flattening of the front face of an 
interlayer insulation film 19 is carried out. The transparent electrode 21 is formed in the flat front face of 
this interlayer insulation film 19, and the metal layer 23 is formed on the transparent electrode 21. In the 
contact hole 6 established in the interlayer insulation film 19, it connects with the connection electrode 5 
electrically, and the transparent electrode 21 is electrically connected to the drain electrode 16 through the 
connection electrode 5. The metal layer 23 is electrically connected to the drain electrode 16 through the 
transparent electrode 21. 

[0041] Since TFT4, various wiring, and the metal layer 23 which were formed in the lower part can be 
insulated while making the front face of substrate 100A flat by forming an interlayer insulation film 19, it 
becomes possible to form the metal layer 23 also in the upper part of TFT4, the gate wiring 2, source wiring 
3, and the connection electrode 5, and a screen product can be increased by it. 

[0042] In addition, it does not pass over active-matrix substrate 1 00A to an example, but the configuration 
of TFT4 and the configuration of the connection electrode 5 can be changed suitably. Moreover, if the front 
face by the side of each liquid crystal layer 24 of the transparent electrode field 20 and the reflector field 22 
is flat, other well-known active-matrix substrates are widely applicable. 

[0043] In addition, it is desirable that the transparent electrode field 20 of active-matrix substrate 100A and 
the reflector field 22 whole [ each ] are flat. However, for example, a level difference may be formed on a 
contact hole 6. In this case, if the area of the field where thickness differs is 10% or less of a whole surface 
product (for example, whole surface product of a reflector field) of other fields, since deterioration of 
display grace will not be checked by looking, it is permissible. 

[0044] Active-matrix substrate 100A can be manufactured by the well-known approach using a well-known 
ingredient. Moreover, an orientation layer (un-illustrating) is formed in the front face by the side of the 
liquid crystal layer 24 of active-matrix substrate 1 00A if needed. 

[0045] Opposite substrate 100B of a liquid crystal display 100 has the light filter layer 10 and the optical 
diffusion layer 30 in the liquid crystal layer 24 side of the transparence insulation substrate 9 which consists 
of glass etc., as shown in drawing 1 (a). Moreover, opposite substrate 100B has mostly the single 
counterelectrode (un-illustrating) for impressing an electrical potential difference to the liquid crystal layer 
24 on the whole surface. Typically, a counterelectrode is prepared in the liquid crystal layer 24 side of the 
light filter layer 10. Typically, the light filter layer 10 has the pigmented layer of red (R), green (G), and 
blue (B), and the black matrix prepared in those gaps (all are un-illustrating). This light filter layer 10 and 
counterelectrode (un-illustrating) are formed by the well-known approach using a well-known ingredient. 
[0046] the optical diffusion layer 30 which opposite substrate 100B has — opposite substrate 100B — it is 
mostly formed in the whole surface. That is, it is formed not only in the reflective field Rf of opposite 
substrate 100B but in the transparency field Tr. 

[0047] The optical diffusion layer 30 formed in the reflective field Rf realizes the white display near paper 
White by diffusing the ambient light which carries out incidence to a liquid crystal display 100. Moreover, 
by diffusing the ambient light which carries out incidence to a liquid crystal display 1 00, the optical 
diffusion layer 30 formed in the transparency field Tr can control the surface echo in the transparency field 
Tr of a liquid crystal display 100, and can realize the display which is not with a rough deposit goat. That is, 
the optical diffusion layer 30 formed in the transparency field Tr demonstrates the anti glare effectiveness. 
[0048] The optical diffusion layer 30 may be selectively formed in the reflective field Rf of liquid crystal 
display 100 f like liquid crystal display 100 f shown in drawing 1 (b). If this configuration is adopted, since 
the light which passes through the transparency field Tr will not diffuse, the utilization effectiveness of light 
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improves. Whether the optical diffusion layer 30 is established should just choose it as the transparency field 
Tr suitably according to the application of a liquid crystal display. In addition, since liquid crystal display 
100 1 only differs from the liquid crystal display 100 explained previously in the point that the optical 
diffusion layer 30 of opposite substrate 100B' is formed in the reflective field Rf, the explanation about 
other configurations is omitted. 

[0049] By forming the optical diffusion layer 30 in the liquid crystal layer 24 side of the transparence 
substrate 9, as mentioned above, the parallax by the thickness of the transparence substrate 9 can be 
controlled, and ****** of a display image can be controlled. 

[0050] It is desirable to form the optical diffusion layer 30 using the ingredient which made the transparent 
matrix ingredient (for example, acrylic resin) distribute the bulking agent (filler) which has the refractive 
index of a matrix ingredient and a different refractive index (the optical diffusion layer formed in this way is 
hereafter called a "dispersed system light diffusion layer".). As compared with the configuration using the 
ingredient which carried out the surface roughening process of the front face of the thin film which consists 
of a transparent ingredient (for example, inorganic system ingredients, such as Si02) with the sand blaster 
etc. (a "surface roughening light diffusion layer" is called hereafter.), since the effectiveness which is easy to 
form in uniform thickness and controls dispersion in the thickness of the liquid crystal layer 24 is large, a 
dispersed system light diffusion layer is desirable. Furthermore, rather than the surface roughening light 
diffusion layer to which the dispersed system light diffusion layer 30 with a flat front face has irregularity on 
a front face, since the rate of forward scattering to a backscattering can be enlarged, the white light 
(phenomenon in which a diffusion layer is checked by looking brightly) by the backscattering is controlled, 
and a bright display is realized by the high contrast ratio. 

[0051] The transparent and colorless thing of both the matrix ingredients and bulking agents that form the 
dispersed system light diffusion layer 30 is desirable. In a liquid crystal display 100 and the manufacture 
process of 100\ since the optical diffusion layer 30 prepared in the liquid crystal layer 30 side of the 
transparence substrate 9 passes through a heat treatment process and a chemical treatment process, it is 
desirable to use the matrix ingredient and bulking agent which have sufficient stability to these processes. 
Specifically, it is desirable to have the stability over chemicals, such as the thermal resistance of 200 degrees 
C or more, water, weak alkali, and isopropyl alcohol (IP A). 

[0052] As a matrix ingredient which forms the dispersed system light diffusion layer 30, various polymeric 
materials (for example, polyester system resin, polyurethane system resin, an epoxy resin, acrylic resin, 
amino resin) can be used suitably. As shown in drawing 1 (b), when forming the optical diffusion layer 30 in 
the reflective field Rf selectively, it is desirable from a viewpoint of productivity to carry out patterning of 
the optical diffusion layer 30 once formed in the whole surface using a photolithography process, and it is 
desirable to use the ingredient which has photosensitivity and development nature (etching nature). 
[0053] As a bulking agent, organic bulking agents, such as inorganic bulking agents, such as a silica, 
polyimide, and Pori Sail John, can be used. Moreover, as a bulking agent, the bulking agent of the shape of a 
particle whose mean particle diameter is 0.5 micrometers - 2,0 micrometers is desirable. When optical 
diffusibility ability may fall when mean particle diameter is smaller than 0.5 micrometers, and 2.0 
micrometers is exceeded, control of the thickness of an optical diffusion layer may become difficult, or the 
surface smoothness of the front face of a diffusion layer may fall. What is necessary is just to set up the 
addition of a bulking agent suitably in the range in which sufficient optical diffusibility and light 
transmittance are obtained also depending on a refractive-index difference with a matrix ingredient. 
Although the optical diffusibility of an optical diffusion layer will go up if there are too many additions of a 
bulking agent, the light transmittance of the optical diffusion layer itself falls. In order to realize a display 
bright enough, a certain thing of the permeability (light field) of the optical diffusion layer itself is desirable 
90% or more. In order to obtain sufficient optical diffusibility ability, as for the thickness of an optical 
diffusion layer, it is desirable that it is within the limits of 1 micrometer - 8 micrometers. The permeability 
of the optical diffusion layer mentioned above is a value over the thickness of the optical diffusion layer 
formed actually. In addition, the above-mentioned permeability carried out incidence of the perfect diffusion 
light from the back of an optical diffusion layer, and asked for the light which penetrated the optical 
diffusion layer as a percentage with the amount of incident light calculated when there was no optical 
diffusion layer of the amount of transmitted lights calculated by receiving light at 2 degrees of converging 
angles in the direction of a normal of an optical diffusion layer. Measurement of permeability can be 
measured using the luminance meter BM 7 made from TOPCON. 

[0054] The optical diffusion layer 30 can be formed using the well-known thin film formation approach. For 
example, the solution which dissolved and distributed at the solvent the resin mentioned above and a 
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bulking agent may be applied on a substrate using a spin coat method, and the dry film of the resin with 
which the bulking agent was distributed (coating method) may be stuck on a substrate (the film sticking 
method). 

[0055] The optical diffusion layer 30 can be formed in various locations. The example of the location in 
which the optical diffusion layer 30 is formed is explained referring to drawing 3 . 
[0056] As you may prepare between the transparence substrate 40 and the light filter layer 42 and it was 
shown in drawing 3 (b), the optical diffusion layer 30 may be established between the light filter layer 42 
and a counterelectrode 44, and as shown in drawing 3 (a), as shown in drawing 3 (c), it may be further 
formed between a counterelectrode 44 and the orientation layer 46. Moreover, in the three above-mentioned 
layer systems shown in drawing 3 (a) - (c), the light filter layer 42 and a counterelectrode 44 may 
interchange. 

[0057] If it forms using the dispersed system ingredient which mentioned above these light-scattering layers 
30, surface roughness (dispersion in thickness) can form easily 1/10 or less (for example, 0.15 micrometers 
or less) light-scattering layer 30 of the thickness of a liquid crystal layer. Although the thickness of a liquid 
crystal layer changes with display modes (liquid crystal ingredient to be used), since it is generally in the 
range of 1.5 micrometers - about 10 micrometers, the liquid crystal display which has the optimal liquid 
crystal layer thickness according to each display mode in homogeneity is easily realizable by using a 
dispersed system light-scattering layer. 

[0058] Moreover, in the flat front face of the optical diffusion layer 30 formed using the dispersed system 
ingredient, dispersion (backscattering) hardly occurs but is effectively scattered about inside the light- 
scattering layer 30 (forward scattering). Consequently, the high display of a contrast ratio is realizable by 
reflective Mohd. Moreover, in the arrangement shown in drawing 3 (c), the optical diffusion layer 30 can be 
used as an electric insulating layer. That is, the optical diffusion layer 30 can be used as an overcoat layer 
formed between the electrode for actuation, and an orientation layer in a STN mold liquid crystal display 
etc. 

[0059] if the optical diffusion layer 30 is made to adjoin a light filter layer (1 micrometer - 2 micrometers in 
thickness [ Typically ]) and is arranged (a top or under) — the parallax between a light filter layer and an 
optical diffusion layer — almost — there is nothing — an image — fading — it does not generate but a high- 
definition display can be realized. Moreover, the light which was generated in the configuration which 
forms irregularity in the front face of the conventional reflecting plate since there was no need of preparing 
irregularity on the surface of a reflecting plate and which was reflected with irregularity interferes mutually, 
and when this interference minds the anti glare film, generating of the phenomenon in which become 
remarkable and it is observed by the rough display is also controlled. 

[0060] Next, control of the thickness (it is also called a "eel gap".) of a liquid crystal display 100 and the 
liquid crystal layer 24 of 100 f is explained. 

[0061] The thickness dr of a liquid crystal display 100 and the liquid crystal layer 24 in the reflective field 
Rf of 100' is set as one half of the thickness dt of the liquid crystal layer 24 in the transparency field Tr. 
Since outgoing radiation of it is carried out from opposite substrate 100B and 100B' after it is reflected in 
the metal layer 23 after carrying out incidence from the upside in drawing 1 (opposite substrate 100B and 
100B' side) and passing the liquid crystal layer 24, and the ambient light by which this is used for reflective 
Mohd's display passes the liquid crystal layer 24 again, it passes the liquid crystal layer 24 twice. Therefore, 
the optical path length of the light used for reflective Mohd's display and the light used for the display of the 
transparent mode can be made in agreement by setting thickness dr of the liquid crystal layer 24 in the 
reflective field Rf to one half of the thickness dt of the liquid crystal layer 24 of the transparency field Tr. In 
Mohd (for example, TN Mohd, STN Mohd, ECB Mohd including vertical orientation Mohd) who displays 
using change (revolution) of the polarization direction by the liquid crystal layer 24, a high-definition 
display is realizable in each picture element field Px by making mutually in agreement the polarization 
direction of the light which passed through the reflective field Rf, and the polarization direction of the light 
which passed through the transparency field Tr. 

[0062] In order to fully satisfy the conditions of the thickness of the liquid crystal layer 24 mentioned above, 
in each of the transparency field Tr and the reflective field Rf, it is desirable that the thickness (dt and dr) of 
the liquid crystal layer 24 is fixed. Active-matrix substrate 100A which the liquid crystal display 100 and 
100' by this invention have Since the front face by the side of the liquid crystal layer 24 of the transparent 
electrode field 20 and the reflector field 22 is flat and the liquid crystal layer 24 side front face of the optical 
diffusion layer 30 prepared in opposite substrate 100B and 100B' is also flat as mentioned above The 
thickness of the liquid crystal layer 24 is fixed in each of the transparency field Tr and the reflective field 
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Rf, and a high-definition display can be realized. 

[0063] Specifically, as for dispersion in the thickness in each of the transparency field Tr of the liquid 
crystal display 100 of this invention, and the liquid crystal layer 24 of 100', and the reflective field Rf, 0.03- 
0.05, and a very small value are acquired with standard deviation sigma (the thickness of 25 points is 
measured in a field). Dispersion in the liquid crystal layer in the reflective field of the liquid crystal display 
using the reflecting plate which has the concavo-convex front face currently indicated on the other hand by 
JP,1 1-101992,A mentioned above has standard deviation sigma as large as 0.12-0.15, and also has a thing 
exceeding 1/10 of the thickness of a liquid crystal layer. The liquid crystal display 100 of the mold both for 
transparency reflective and 100 ? by this invention can realize a high-definition display rather than the 
conventional thing so that this may show. 

[0064] Next, the control approach of the thickness (eel gap) of the liquid crystal display 200 by this 
invention and the liquid crystal layer 24 of 200* is explained, referring to drawing 4 (a) and (b). 
[0065] Each active-matrix substrate 200A replaces a liquid crystal display 200 and 200' with the metal layer 
23 of active-matrix substrate 1 00A shown in drawing 1 (a) and (b), and they differ from a liquid crystal 
display 100 and 100' in the point of having an insulating layer 48 and metal layer 23* formed on it. Since the 
component of others of a liquid crystal display 200 and 200' is substantially [ as the component of a liquid 
crystal display 100 and 100' ] the same respectively, the explanation is omitted for the same reference mark 
here. 

[0066] Like the liquid crystal display 200 shown in drawing 4 (a), if the optical diffusion layer 30 makes 
equal the thickness (Dl) of an insulating layer 48, and the diameter (D2) of a spacer 52 when [ of opposite 
substrate 100B ] mostly formed in the whole surface As shown in the following formula (1), thickness dr (= 
D2) of the liquid crystal layer 24 in the reflective field Rf can be set to one half of the thickness dt of the 
liquid crystal layer 24 in the transparency field Tr. In addition, since the thickness of metal layer 23' is 
dramatically thin compared with the thickness of an insulating layer 48, it can ignore. 
[0067] 

Dl+D2=dt (Dl=D2=dr) ... (1) 

On the other hand, like liquid crystal display 200' shown in drawing 4 (b), when the optical diffusion layer 
30 is selectively formed in the reflective field Rf, as shown in the following formula (2) If it sets up so that 
the diameter D2 of a spacer 52 may become equal to the sum of thickness Dl' of an insulating layer 48, and 
the thickness D3 of the optical diffusion layer 30, thickness dr (= D2) of the liquid crystal layer 24 in the 
reflective field Rf can be set to one half of the thickness dt of the liquid crystal layer 24 in the transparency 
field Tr. 
[0068] 

Dl'+D2+D3=dt (Dl'+D3=D2=dr) ... (2) 

In addition, the above-mentioned relation is the relation on an ideal design, when a liquid crystal cell is 
manufactured actually, it is the effect of process tolerance, and the above-mentioned relation may not be 
satisfied. However, if the thickness dr of the liquid crystal layer 24 in the reflective field Rf and the 
thickness dt of the liquid crystal layer 24 in the transparency field Tr are design value's gap [ 15% of] 
within the limits, respectively, a high-definition display is realizable from conventional one. 
[0069] Other examples of a configuration of the optical diffusion layer 30 used for below with the liquid 
crystal display of this operation gestalt and the reflector field 22 are explained. As illustrated with the liquid 
crystal displays 100 and 200 of the operation gestalt 1, the reflector field 22 may be formed using the single 
metal layer 23, and may be formed using an insulating layer 48 and metal layer 23 ! formed on it. 
Respectively, the thickness of the liquid crystal layer 24 in the reflective field Rf can be adjusted by 
adjusting the thickness of the metal layer 23, or the thickness of an insulating layer 48. Below, explanation 
of the detailed structure of the transparent electrode field 20 and the reflector field 22 is omitted for 
simplicity. Moreover, in the following drawings, the same reference mark shows the component of the 
liquid crystal display of the operation gestalt 1, and the component which has the same function 
substantially, and explanation here is omitted. 

[0070] The optical diffusion layer 30 is selectively formed in the reflective field Rf like liquid crystal 
display 100' which showed the liquid crystal display 300 shown in drawing 5 to drawing 1 (b). However, the 
thickness of the liquid crystal layer 24 in the reflective field Rf is adjusted by the thickness of the optical 
diffusion layer 30. Like liquid crystal display 100', since the optical diffusion layer 30 is not formed in the 
transparency field Tr, this liquid crystal display 300 does not have the loss of the light produced when the 
light which passes through the transparency field Tr diffuses, and its utilization effectiveness of light 
improves. 
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[0071] The liquid crystal display 400 shown in drawing 6 has the optical diffusion layer 30 selectively 
formed in the reflective field Rf, and the clear layer 54 selectively formed in the transparency field Tr. The 
clear layer 54 has the same thickness as the optical diffusion layer 30, and forms the flat field. The light 
filter layer 10 is formed on the flat field which this optical diffusion layer 30 and clear layer 54 form. The 
thickness of the liquid crystal layer 24 in the reflective field Rf is adjusted by the thickness of the reflector 
field 22. A clear layer 54 can be formed like the matrix ingredient of a dispersed system light diffusion layer 
using acrylic resin and polyimide resin. By an optical diffusion layer preparing, since the liquid crystal layer 
side front face of a **** substrate (observer side substrate) is flat, this configuration has the advantage that 
control of the thickness of a liquid crystal layer is comparatively easy. 

[0072] The light filter layer 60 which the liquid crystal display 500 shown in drawing 7 has has optical 
diffusion light filter field 60a which has the function which diffuses light, and the usual light filter field 60b. 
Optical diffusion light filter field 60a is selectively prepared corresponding to the reflective field Rf. Thus, 
structure can be simplified by giving an optical diffusion function to a part of light filter layer 60. Optical 
diffusion light filter layer 60a can be formed into the ingredient which forms the usual light filter layer using 
the ingredient which distributed the bulking agent with which refractive indexes differ, for example, the 
particle-like bulking agent (for example, silica) whose particle size is 1 micrometer at the general charge of 
light filter layer lumber — 30wt(s)% — optical diffusion light filter layer 60a can be formed by forming a 
light filter layer with a thickness of about 1 .7 micrometers using the added dispersed system ingredient. 
Optical diffusion light filter layer 60a has surface smooth nature equivalent to light filter layer 60b which is 
not distributing the bulking agent, and thickness homogeneity. 

[0073] Of course, light filter layer 60' of an opposite substrate which has optical diffusion light filter layer 
60a on the whole surface may be mostly prepared like the liquid crystal display 600 shown in drawing 8 . 
What is necessary is just to choose suitably selection of whether to prepare all over whether optical diffusion 
light filter layer 60a is selectively prepared in the reflective field Rf like the case of the optical diffusion 
layer 30 according to the application of a liquid crystal display. 

[0074] As for the liquid crystal display 700 shown in drawing 9 , the glass substrate 62 by the side of an 
opposite substrate has the concavo-convex front face (optical diffusion layer) 64. Random irregularity is 
selectively formed in the field corresponding to the reflective field Rf of the front face of a glass substrate 
(for example, #1737: Coming, Inc. make) 62. This random irregularity can be formed for example, by the 
sandblasting method. The irregularity formed using the sandblasting method is in within the limits whose 
depth is about 0.5-1 micrometer by within the limits whose magnitude within a field (a diameter can be 
resembled) is about 2-5 micrometers, and the distribution within the field of the core is random. Moreover, 
the capacity which diffuses light improves by preparing the flattening film (for example, it consisting of 
Si02) which has the refractive index of a glass substrate 62, and a different refractive index in the front face 
of a glass substrate 62 in which irregularity was formed. In such a configuration, the combination of the 
concavo-convex front face of a glass substrate 62 and a concavo-convex front face, and the flattening film 
(un-illustrating) functions as an optical diffusion layer, in addition, other configurations mentioned above 
although the optical diffusion layer 64 was selectively formed in the reflective field Rf in the example 
shown in drawing 9 — the same — a substrate — the optical diffusion layer 64 may be mostly formed in the 
whole surface. Moreover, it may replace with a glass substrate 62 and a plastic plate may be used. 
[0075] Moreover, like the liquid crystal display 800 shown in drawing 10 , by using the plastic plate 70 with 
a polarization function, the polarizing plate by the side of an opposite substrate (un-illustrating) can be 
omitted, and structure can be simplified. In addition, as for a plastic plate 70, it is desirable that have a 
retardation from the reasons of the process in many cases, and a retardation (phase contrast) uses the 
smallest possible plastic plate from a viewpoint of a contrast ratio. The liquid crystal display 800 has the 
same structure as the liquid crystal display 1 00 of the operation gestalt 1 except having used the substrate 70 
with a polarization function. The plastic plate 70 which has a polarization function can be used for other 
liquid crystal displays mentioned above. 

[0076] What has an optical diffusion function can also be used for the transparence insulation substrate used 
for an opposite substrate like the liquid crystal display 900 shown in drawing 1 1 . The plastic plate 80 which 
a liquid crystal display 900 has is formed from the polymeric materials which distributed the bulking agent, 
and has an optical diffusion function. A plastic plate 80 is formed using the ingredient which scattered the 
particle-like bulking agent (mean particle diameter of 1 micrometer) of a silica system to PET or PES resin 
(matrix ingredient) by 15 - 20wt%. 

[0077] Since the liquid crystal display shown in drawing 7 - drawing 9 , and drawing 1 1 does not need to 
form an optical diffusion layer separately, in addition to the advantage which the liquid crystal display of the 
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operation gestalt 1 has, it has the advantage that a manufacture process can be simplified (a manufacturing 
cost can be reduced), and the advantage that a liquid crystal display can be made thin. Moreover, by using 
the plastic plate with a polarization function which the liquid crystal display 800 of drawing 1 0 has, one 
polarizing plate can be omitted and simplification of a manufacture process and thin shape-ization of a 
liquid crystal display can be advanced farther. 

(Operation gestalt 2) The liquid crystal display of the operation gestalt 2 differs from the liquid crystal 
display of the operation gestalt 1 in the point that the optical diffusion layer is arranged on the outside 
(observer side) of the 2nd substrate (observer side) arranged so that the 1st substrate (back light side) might 
be countered through a liquid crystal layer in between. In the drawing in which the liquid crystal display of 
the operation gestalt 2 is shown, the same reference mark is given to the component of the liquid crystal 
display of the operation gestalt 1, and the component which has the same function substantially, and the 
explanation is omitted here. 

[0078] The liquid crystal display 1000 of the operation gestalt 2 by this invention and the typical cross- 
section structure of 1000 ? are shown in drawing 12 (a) and (b). drawing 12 — (— a — ) — and - (— b — ) — 
having been shown ~ a liquid crystal display — 1000 — and — 1000 — ' — respectively — drawing 4 — (— a — ) 
— and — (-- b --) — having been shown — a liquid crystal display — 200 — and — 200 — ' — light — a diffusion 
layer — 30 — transparence — a substrate — nine — an outside (observer side) — having arranged — a thing — 
corresponding . 

[0079] In addition, as shown in drawing 12 (b), in the configuration which establishes the optical diffusion 
layer 30 selectively corresponding to the reflective field Rf, and forms the optical diffusion layer 30 in the 
outside of the transparence substrate 9, it is desirable to form the optical diffusion layer 30 a little more 
greatly than the reflective field Rf. That is, it is desirable that the distance of the optical diffusion layer 30 
and metal layer (reflecting layer) 23 1 enlarges area of the optical diffusion layer 30 in connection with 
carrying out [ of the transparence substrate 9 ] the increment in a thickness part (for example, 0.7mm) so 
that most light by which slanting outgoing radiation is carried out to metal layer 23' from the light which 
carries out oblique incidence, or metal layer 23 1 may pass the optical diffusion layer 30. Liquid crystal 
display Mohd etc. takes into consideration the size of optical diffusion layer 23' prepared corresponding to 
the reflective field Rf, and it may be set up suitably. 

[0080] As compared with the liquid crystal display 200 of the operation gestalt 1 and 200' which formed the 
optical diffusion layer 30 inside the transparence substrate 9, a liquid crystal display 1000 and 1000' are easy 
to manufacture, tend to respond to a design change or common use-ization, and have the advantage that it 
can manufacture by low cost. That is, since what is necessary is just to form the optical diffusion layer 30 in 
the outside front face of the transparence substrate 9 after passing Substrates 100A and 100B through a 
lamination process or a liquid crystal impregnation process, the manufacture yield of a liquid crystal display 
does not fall with the formation process of the optical diffusion layer 30. Moreover, although it can form by 
various approaches like the operation gestalt 1, when forming the optical diffusion layer 30 especially using 
a film, the film for optical diffusion layers can be used for the optical diffusion layer 30 common to the 
liquid crystal display (for example, panel sizes differ) of various types, and it can respond to the design 
change of a liquid crystal display easily. 

[0081] The configuration of having formed the optical diffusion layer 30 in the whole viewing area like a 
liquid crystal display 1000 of the effectiveness (effectiveness of low-cost-izing) which can simplify a 
production process is higher than the configuration which established the optical diffusion layer 30 
selectively like liquid crystal display 1000'. Since light-scattering layer 30a can be used as a glue line like 
the liquid crystal display 1 100 especially shown in drawing 13 in a liquid crystal display equipped with the 
polarizing plates 90a and 90b of a couple by using the ingredient which has a light-scattering function for 
the adhesives for pasting up polarizing plate 90a prepared in the outside of the transparence substrate 9 on 
the transparence substrate 9, a production process can be simplified further. Moreover, also in order to 
control ****** of image display as much as possible, as for the optical diffusion layer 30, it is desirable to 
adjoin the transparence substrate 9 and to arrange, and it is effective. [ of the configuration which uses 
optical diffusion layer 30a as a glue line of polarizing plate 90a and the transparence substrate 9 also from a 
viewpoint of controlling ****** of a display image ] 

[0082] As an ingredient of an optical diffusion layer which may function as adhesives, the dispersed system 
ingredient which added the bulking agent can be suitably used for various resin system adhesives (it 
becomes a matrix ingredient). As resin system adhesives, phenol system adhesives, acrylic adhesives, 
polyimide system adhesives, epoxy system adhesives, and silicon system adhesives can be used, for 
example. As a bulking agent, the same ingredient as the bulking agent for the dispersed system light 
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diffusion layers of the operation gestalt 1 can be used widely. 

[0083] The typical sectional view of other liquid crystal displays 1200 of this operation gestalt is shown in 
drawing 14 . The optical diffusion layer 64 (concavo-convex front face) of the liquid crystal display 700 of 
the operation gestalt 1 which showed the liquid crystal display 1200 to drawing 9 is formed in the outside of 
a glass substrate 62. A liquid crystal display 1200 can be formed by the same approach as substantially as a 
liquid crystal display 700. 

[0084] In addition, as shown in drawing 12 , in the configuration which establishes the optical diffusion 
layer 64 selectively corresponding to the reflective field Rf, it is desirable to make area of the optical 
diffusion layer 64 corresponding to the reflective field Rf larger than the area of the reflective field Rf like 
the optical diffusion layer 30 of liquid crystal display 1000 1 shown in drawing 12 (b). 

[0085] Moreover, the capacity which diffuses light improves by preparing the flattening film (for example, 
it consisting of Si02) which has the refractive index of a glass substrate 62, and a different refractive index 
in the front face of a glass substrate 62 in which irregularity was formed. In such a configuration, the 
combination of the concavo-convex front face of a glass substrate 62 and a concavo-convex front face, and 
the flattening film (un-illustrating) functions as an optical diffusion layer. In the configuration which has a 
polarizing plate on the outside of a glass substrate 62, a glue line can be operated as the above-mentioned 
flattening film by using the transparent ingredient which has the refractive index of a glass substrate 62, and 
a different refractive index as an ingredient of the glue line for pasting up a polarizing plate (un-illustrating) 
on the outside front face of a glass substrate 62. 

[0086] in addition, other configurations mentioned above although the optical diffusion layer 64 was 
selectively formed in the example shown in drawing 14 corresponding to the reflective field Rf — the same - 
- a substrate — the optical diffusion layer 64 may be mostly formed in the whole surface. Moreover, it may 
replace with a glass substrate 62 and a plastic plate may be used. 

(Operation gestalt 3) Like the liquid crystal display of the operation gestalt 2, although the liquid crystal 
display of the operation gestalt 3 has the optical diffusion layer on the outside (observer side) of the 2nd 
substrate (observer side), it differs from the liquid crystal display of the operation gestalt 2 in the point of 
having the anti-glare layer (anti glare film) further on the front face of the outside of the 2nd substrate. In the 
drawing in which the liquid crystal display of the operation gestalt 3 is shown, the same reference mark is 
given to the component of the liquid crystal display of the operation gestalten 1 and 2, and the component 
which has the same function substantially, and the explanation is omitted here. Moreover, explanation of the 
detailed structure of the transparent electrode field 20 and the reflector field 22 is also omitted for the 
conciseness of explanation. 

[0087] The typical cross-section structure of the liquid crystal display 1300 of the operation gestalt 3 by this 
invention is shown in drawing 15 . The liquid crystal display 1300 shown in drawing 1 5 is equivalent to 
what formed the anti-glare layer (anti glare film) 94 in the front face by the side of the observer of the liquid 
crystal display 1000 shown in drawing 12 (a). 

[0088] The anti-glare layer 94 prepared in the front face by the side of the observer of the liquid crystal 
display 1300 of the operation gestalt 3 is formed from the transparent material, and has the concavo-convex 
configuration on the front face. This anti-glare layer 94 carries out diffuse reflection (dispersion) of the 
outdoor daylight (ambient light) which mainly carries out incidence from an observer side. Consequently, 
the specular reflection (regular reflection) of the ambient light in the front face by the side of the observer of 
a liquid crystal display 1300 is controlled, there is no reflect lump of a surrounding image, and the good 
display of visibility is realized. 

[0089] As an anti-glare layer 94, AGS1 by NITTO DENKO CORP. and AG30 by NITTO DENKO CORP. 
are used, for example. The optical property of an anti-glare layer 94 is set up according to extent of the anti 
glare effectiveness for which it asks, and the pitch (average San-ya spacing) of the irregularity of an anti- 
glare layer 94 is within the limits of about 30 to about 150 micrometers, and has a certain amount of 
distribution. For example, the pitch of the irregularity of above-mentioned AGS1 by NITTO DENKO 
CORP. has about 47 micrometers - about 52 micrometers distribution, and the pitch of the irregularity of 
AG30 by NITTO DENKO CORP. has about 95 micrometers - about 140 micrometers distribution. 
[0090] In order that the liquid crystal display which has the conventional configuration, especially a picture 
element pitch (either of the pitches of a longitudinal direction or a lengthwise direction) might realize the 
above displays in liquid crystal display about 120 micrometers or less, when an anti-glare layer was 
prepared, the rough deposit might occur in the display screen. Since this poor display becomes so 
remarkable that an ambient light is strong, display grace will fall at the time of the activity in the outdoors 
under fine weather etc. 
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[0091] The invention-in-this-application person found out that this poor display originated in generating of 
the moire by the anti-glare layer which has a concavo-convex configuration, and two or more picture 
element fields arranged in the shape of a matrix. Moire originates in interference of the light produced when 
superimposed on two or more periodic structures. 

[0092] It divides, although an above-mentioned poor display is generated also in a reflective mold liquid 
crystal display also in a transparency mold liquid crystal display, and in the mold liquid crystal display both 
for transparency reflective which has the transparency field which displays the transparent mode for every 
picture element field, and the reflective field which performs reflective Mohd's display, this poor display 
becomes much more remarkable. This reason is explained below. 

[0093] In the mold liquid crystal display both for transparency reflective, since the transparency field and 
the reflective field are formed for every picture element field, while two or more picture element fields are 
arranged by the periodic pattern, two or more transparency field and two or more reflective fields are also 
arranged by the respectively periodic pattern. Therefore, the moire by the irregularity, and a picture element 
field, a transparency field and a reflective field of an anti-glare layer occurs, consequently it is thought that 
the poor display is remarkable. In addition, this poor display becomes so remarkable that the difference of 
the pitch of the irregularity of an anti-glare layer and the pitch of above-mentioned periodic structure is 
small. 

[0094] In the liquid crystal display 1300 by this invention, opposite substrate 100B has the optical diffusion 
layer 30, and a paper White display is realized like the liquid crystal display of the operation gestalten 1 and 
2. Furthermore, generating of above-mentioned moire is controlled by this optical diffusion layer 30, and the 
display without a rough deposit is realized by that. 

[0095] That is, before carrying out outgoing radiation of the light which carries out incidence from a back 
light since the optical diffusion layer 30 is formed in opposite substrate 100B in the liquid crystal display 
1300 by this invention, and penetrates the transparency field Tr, and the light which carries out incidence 
from an observer side, is reflected by the reflector field 22, and penetrates the reflective field Rf to an 
observer side, it penetrates the optical diffusion layer 30, and it diffuses it according to the optical diffusion 
layer 30. Therefore, the display which generating of the moire by the irregularity and the picture element 
field Px of an anti-glare layer 94, the moire by the irregularity and the transparency field Tr of an anti-glare 
layer 94, and the moire by the irregularity of an anti-glare layer 94 and the reflective field Rf is controlled, 
consequently does not have a rough deposit is realized. 

[0096] The configuration of having formed the optical diffusion layer 30 in the outside (observer side) of 
opposite substrate 100B like the liquid crystal display 1300 shown in drawing 1 5 of the effectiveness which 
controls generating of above-mentioned moire is higher than the configuration which establishes the optical 
diffusion layer 30 inside opposite substrate 100B (liquid crystal layer side). Moreover, in order to control 
generating of moire, the thing of opposite substrate 100B for which the optical diffusion layer 30 is mostly 
formed in the whole surface is desirable. 

[0097] Moreover, like the liquid crystal display 1400 shown in drawing 1 6 , in order to control ****** of a 
display image in a liquid crystal display equipped with the polarizing plates 90a and 90b of a couple, it is 
desirable to establish the optical diffusion layer 30 between polarizing plate 90a and the transparence 
substrates 9 which are formed in the outside of the transparence substrate 9. Furthermore, it is desirable that 
the optical diffusion layer 30 serves as the glue line of polarizing plate 90a and the transparence substrate 9 
from a viewpoint which simplifies a production process. 

[0098] What is necessary is just to set up suitably arrangement of the transparency field Tr in the picture 
element field Px, and the reflective field Rf also in the liquid crystal display of this operation gestalt 
according to the specification of a liquid crystal display. In the example of arrangement and its example of 
arrangement of the transparency field Tr and the reflective field Rf, it exists in below, and the periodic 
structure constituting the cause of generating of above-mentioned moire is explained. 
[0099] First, as shown in drawing 17 , the transparency field Tr may be formed in the center of the picture 
element field Px, and it may be prepared so that the reflective field Rf may surround the transparency field 
Tr. Thus, about the lengthwise direction (longitudinal direction) of the picture element field Px, when 
arranged, while the periodic structure where the picture element field Px was arranged in the predetermined 
picture element pitch exists, the periodic structure where the transparency field Tr which has the 
predetermined width of face Tl was arranged at the predetermined spacing T2, and the periodic structure 
where the reflective field Rf which has the predetermined width of face Rl was arranged at the 
predetermined spacing R2 exist. Two or more periodic structures exist similarly about the longitudinal 
direction (the direction of a short hand) of the picture element field Px. An example of the value of the width 
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of face shown in a table 1 by reference mark a-h in drawing 17 is shown. In addition, the value in a table 1 is 
a value in the liquid crystal panel of 2 molds whose surface ratio of the reflective field Rf and the 
transparency field Tr is 9:1. 
(A table 1) 

As shown in b 68 31 28 28 68 45 59 138 and drawing 18 , as lapped with one of the sides which specify the 
periphery of the picture element field Px in one of the sides which specify the periphery of the transparency 
field Tr, the transparency field Tr may be formed, and the reflective field Rf may be established in 
horseshoe-shaped so that the transparency field Tr may be surrounded, c d e f g h Width of face /mum Also 
in this case, two or more periodic structures exist about the lengthwise direction and longitudinal direction 
of the picture element field Px, respectively. An example of the value of the width of face shown in a table 2 
by reference mark a' in drawing 18 - g' is shown. In addition, the value in a table 2 is a value in the liquid 
crystal panel of 2 molds whose surface ratio of the reflective field Rf and the transparency field Tr is 6:4 and 
8:2. 

(A table 2) 

When the surface ratio of a reflective field and a transparency field is 6:4 a' b' c' d' e' f g f Width of 
face /mum 53 44 24 24 50 1 12 71 When the surface ratio of a reflective field and a transparency field is 8:2 
a' b' c ? d' e' f g' Width of face /mum 62 51 27 27 146 135 188 Further, as shown in drawing 19 , two or more 
transparency fields Tr may be formed in the picture element field Px. In this case, about the lengthwise 
direction of the picture element field Px, while the periodic structure where the picture element field Px was 
arranged in the predetermined picture element pitch exists, the periodic structure where the transparency 
field Tr which has the predetermined width of face Tl was arranged by the predetermined spacing T2 and 
T2' by turns, and the periodic structure where the reflective field Rf which has the predetermined width of 
face Rl was arranged at the predetermined spacing R2 exist. Moreover, two or more periodic structures 
exist also about the longitudinal direction of the picture element field Px. An example of the value of the 
width of face shown in a table 3 by reference mark a"-g" is shown. [ in drawing 19 ] In addition, the value in 
a table 3 is a value in the liquid crystal panel of the 3.5 molds whose surface ratio of the reflective field Rf 
and the transparency field Tr is 3:7, 5:5, and 8:2. 
(A table 3) 

When the surface ratio of a reflective field and a transparency field is 3:7 a" b" c" d" e" f 1 g" Width of 
face /mum 34 80 14 14 1 15 50 40 When the surface ratio of a reflective field and a transparency field is 5:5 
a" b" c" d" e" f ' g" Width of face /mum 59 55 26 26 1 14 49 40 a" when the surface ratio of a reflective field 
and a transparency field is 8:2 b" c" d" e" f g" Width of face /mum 85 28 39 39 1 14 50 40 In the liquid 
crystal displays 1300 and 1400 by this invention, the display which generating of the moire by two or more 
periodic structures which were illustrated, and the periodic structure of the concavo-convex configuration 
which an anti-glare layer 94 has is controlled, consequently does not have a rough deposit is realized. 
[0100] The combination of the active-matrix substrate and opposite substrate with which the liquid crystal 
display of an above-mentioned operation gestalt is equipped can be changed suitably. Moreover, although 
the active matrix liquid crystal indicating equipment which used TFT (thin film transistor) was illustrated 
with the above-mentioned operation gestalt, this invention is not restricted to this but can be applied to other 
liquid crystal displays, such as an active matrix liquid crystal indicating equipment, a simple matrix liquid 
crystal indicating equipment, etc. using an MIM component. 
[0101] 

[Effect of the Invention] In each field of a reflective field and a transparency field, since the front face by 
the side of the liquid crystal layer of the substrate of the couple which constitutes the liquid crystal display 
by this invention is flat, it has thickness with the fixed liquid crystal layer in each field. Therefore, the 
thickness of the liquid crystal layer of each field of a reflective field and a transparency field can be set as 
the optimal thickness for each display mode. In the liquid crystal display which displays polarization Mohd, 
a high-definition display is realizable by setting thickness of the liquid crystal layer of a reflective field to 
1/2 of the thickness of the liquid crystal layer of a transparency field. 

[0102] Since the optical diffusion layer prepared in the reflective field of an opposite substrate diffuses the 
light which carries out incidence to a reflective field, it can realize the white display of paper White. 
Moreover, if an optical diffusion layer is formed in the transparency field of an opposite substrate, when the 
light which penetrates a transparency field diffuses, the surface echo in the transparency field of a liquid 
crystal display is controlled, and the display which is not with a rough deposit goat can be realized. On the 
other hand, in the configuration which does not prepare an optical diffusion layer in a transparency field, the 
utilization effectiveness of the light in a transparency field improves. 
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[0103] If an optical diffusion layer is formed using the ingredient which distributed the particle into a 
matrix, while being able to form easily an optical diffusion layer with a flat front face, the thickness of the 
liquid crystal layer of a reflective field is easily controllable to accuracy. It becomes possible to operate a 
light filter layer and a plastic plate as a matrix ingredient as an optical diffusion layer by forming a light 
filter layer and a plastic plate using the ingredient which distributed the particle (bulking agent) which has 
the refractive index of a matrix ingredient, and a different refractive index, and the manufacture process of a 
liquid crystal display can be simplified. 

[0104] Thus, according to this invention, it is possible to control the thickness of a liquid crystal layer, 
especially the thickness of the liquid crystal layer in a reflective field to accuracy, and the liquid crystal 
display of the mold both for transparency reflective which can realize a high-definition display is offered. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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[0 0 3 41 igiSSItPJffl^WjSfB^S® lOOfci 
tflOO' (i. Hi (a) *5j:U* (b) {CTjkLtzXo 

i-SiiWT r k&mn®R f t?rtLTfcO, Sii^e 

^e- K*5 it^SItt- KWi^i* tifr— FT-** 

T-tSo f^f B *^SIBl 0 Ofcitfl 0 

0' li, *<DmMK¥-ft~*MzW.W.£fiti-tt<nti&it 

\z.mi btifzwrnrnw. (^s^^k ^-mm t*^ 

LT^So &*3, Hi (a) *5it>* (b) (±, 
^fJ*P x^LTV^, 111 (b) iC^Lfcffiifa*^ 
SHOO' {i, ^£4£ftfc« 3 0^*^1211 (a) (C^ 
LfcffofuS^lgttl 0 0 tmteZo 
[0 0 3 5] Ull (a) [ZTjkLlzXol^ ^bI«^B 

loot*, tv'tj-?'? hv ?*mmi o o Attifam 

m ( r*7-7 /w^Sfc itf 5, ) lOOBt, 

[0 0 3 6] 7^T-f/vh!)^^S«iOOAIi, H 
2(C7nLfcJ;5(-, I#a^iI10 0©S@S)i(Tr 

%Mfei-?>mwmmm®2 o sw««r f 

i@ffi«T r i:SltS«R f ir^b«^^tL, if&ififlffiffi 

$ i ii.mwn.mm® 20 1 &mm,mm® 22 t^bm^ 
£ix-o^o m^mmmmi. mwmmm®2 0£>&tf 

fci^W^R f li, ffieHt^e 1 0 0 <Dm®t t 

[0037] mmmmm® 2 0 swas 2 1 

U S^mffiM^li^Jlii 2 3§rWLT^5 0 2 
3(±^«ffi2 1 i:^LT?FM$nT*3i5, ^112 
3(iS0J«1l2 1^LTTFT4©KW VSSl 6 

-r&fc*>, si«m®2 1 t&mm2 3 t-4s^mnt l 
mm.ttWfrbWf&zti, &mm2 3«, a 1 4 

[0 0 3 8] /<e:}b\ Sltl1iW2 2«rI^t 

s#«Ji2 3« Kn-yisi 6 tm,%.mzmm£ti2> 
£^(s^ev\ «sjx.fi, &mm2 3<DTUicmmm (^m 

*R f ^coffifuil 2 4tcmflESrEnAD-r'5«^ICLTt>S 
[00 3 9] Ell (a) iC^LfcJ: TV^rf?^ 



5 

S«l l£#U rwSBJSSl 1 _htc. V-hEm 

2, Mil 2&i.vffim®mm,m8mm£*ix 

^^^T^5o y- USUI 2±tc{4B1-2.y- Kiteig: 
K7±iw, ^113, ft^«lH4, y-* 

mm 5*3iu«Kn'^«*ii 6mmznxioi9, r 

TFT4?r«^LtV^o TFT4®y-^l 

&mm 1 8t*>e>45 2®«igSr#LTV>5, 
[0 0 4 0] TFT4«^fc3iS«l 1©*B 
©Ktf£ffi&«5 ±5fcJBI«HfelMBl 9^»*SnTd3 

9, «RH6ftBti 9«>*ffi«:spaft$*T,-cv^. roe 
20 5 lt k w >mm 1 6 icmftttfcSH*$ 

*ITV>3. ^mS2 3(i % jS^*®2 l ^Lt, KU- 
[0 0 4 1] BRM6*0tl 9Sr»«t6iiCJ:oT, 

s«i 0 oAcimm&w-mc-fzt t tt-, t<bk:jkj« 

$tlfcTFT4^«>srWia^i:^Jge2 3 
5£>-t\ TFT4^-Me«2, y-^BBi»3*Jj;U5 
ttttttff 5 cd±SB{c t^Se 2 3 SrJFM1-5 r. t "TIB 
bt£<0, *H\c£^X»^ffiffi&mDu-t?>^btfX'Z 

30 [0 0 4 2] iiJ, 7^f^^vF!)^iSlOOA 
[0 0 4 3] /«C*3, T^f^^hH^IfilOOA 

ws^snta* 2 o *> x us.^m.mm® 2 2 w-e ti^ti 

<D±&fr¥tg.X'hZ>ZhiW£Li,\ LfaLte&b, ®\ 
^i5a («x.tf, KWfl;1iffi*<75^:ffiia) 01 0%«T 
[0 0 4 4] T^f-f/vhp^^Sf lOOAIi^ft 

fc, ^ctjicr, 7^f^y-7hP^^sfiiooA 

[0 0 4 5] ^al**Se 100 W*ft6)S« 1 0 0 B 

so fi, mi (a) »C*Lfc±5(C, ^f5^«jt*»6«saw 
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*Jj;t53tl£tWB3 0 4:«r^rLTV^. *tfa£«l 

Attff ffH*) ft«»££fflfc*rLTl^S. ftftfiS 
14, ASttKte, *7-7^^glO©»SB2 4«l 
KjatflbftS. #7 -7^*11 1 0(4, ftfflfcjfciti:, 

* (r) , m (o (b) ©felt, *ne>o 

(^■^-rtih^m^) „ ^.(K-by--? j ivzm i o-^*j-fa 

£ix<5„ 

[0 0 4 6] o o B^wrs7t*tmji3 o 

(4, *ffa««i o o B<Dm£±ffi\ztefiL£ixx^z 0 -r 

**>*>, *T|6)S« 1 0 0 BWSI=fM«R f «UfCft<» 
[0 04 7] RftimmR f fcJBfifcSftfcfttettJB 3 0 

0 OteAWi-SflHttfttttt-TSr. i»£ 
±ot, j&ifuSt^iggl 0 0<D5SiifW£T r (CfcttS^ 

[0 0 4 8] TfeffifWl 3 0(4, Ell (b) M^Lfc&ffl 

*^&b ioo' £04 5 ?ss*^^e ioo' cos 

ffl-t-St» aa«*Tr*iijfli-S3!£!4$tt:»c4*i5ri: 

cxms.mi-mt£x\>\ Mt^tioo' 

(4, *ffag& 1 0 0 B ' (DitiKnm 3 0 ^Sltffi«R f 

\z<Dfrt§>vtbtix^z>&.i,£i$^x. % \z.mm Ltzwohm 
^mm.i o o tmti:ztztttj:(ox\ m^m^^^xn 

a£W4«B&-rs 0 
[0 0 4 9] ±3iBLfc4 5(-7tffif(S3 0 5rS^g«9 
©MI2 4fi!J{^»t5r £K«fct), ^S«9WJ?$ 

[0050] fttetyi 3 o {4, mmtr? hv? 

*ift4««*f*«:*i-6*«9B (7^7-) ft^ms 

i% ) o awfctm («tlf, S l0 2 ft£«>ttKM* 
W *» £> 5*«©*BB ft* v K7-7^? 4 ifCfiffift; 
«HfflLfc*mft;l^S C£tT\ rftffi{b7tffi»®J if* 
-To ) *J«J:it»U ^»^7tffiStS(4^|-r l t Cff$i^ 
fiJcl^K, «cAJB2 4©ffS©tfe>oSft«iltW-5& 



70 

ft&i&jf 3 o(4, ^mizma^-t^mitt/t^LWcmi. 
<o t>, a*«afc»-*-siifr*i!ka©w^ft*# < -e* s 

ft 531*) #«ifrj£ft, Ht"CW5V**« 
[0 0 5 1] £tt**&tfcj| 3 0 ftJFM1-£-^ hV9* 

014, iSt/fiEl 0 0*5itfl 0 0' »M5g7°o-lr 

rixe>«>xsfc*n,-c+»*ft3fettftW-*-5^ h y :5'; : <• 
*m:fc4U^«#Jftffi^^^t;W1£L^^^ JM£B*)(- 
14, 2 0 0 < C«±<7>iHfM4, IIT^y, -YV7°ci 
¥,VT>V-zi-,\> (I PA) 4ifW^Kn n p{C^-r5^ 

[oo52] 7>tscm7ta»a 3 o ft^-rs^ h y * * 
Attn. T$y»jB) irffiiKffl^s: HI 

1 (b) iC^LfciSfc, R#tflWER f lua^ttKJtlt 
»13 0 ftffMi-^#^t-(4, -J.^:E^ffMLfc7tt£ 

tig 3 oft 7* h y y/77^ynt^S:fflv^''?- 

m^tt ft*i-S*t«-ftJ8i^5£fcas# 
[005 3] Tttt^J t LTf4, *s y 7J afc 4fO«|«*a«| 

^, y w ^ k^»* y fw7 * if ©*aws«?Bftffl 

V^5rtdST?f 5„ 7t*^Ji: LTJ4, 

0. 5/xm~2. Om mWiia^W^^JiSjtft LV \ 

tsrtisfci), 2. 0/imft@±si:, 7ti£^:gcoi^ 

m 14, 9 0%K±fc5^td5#*LV\ Tfe&tfeecOJl 
^i4, +^**t£*tt«Bft#57t«>^, l w m~8/ira 

ho 4*3, ±I5C0Sj§*(4, e>^lt 
ItiOtftAfcfU TfeffifcJiftSiiLfcTtft, TfeffitfcJfcOjfe 

tf, TOPCONtt§a<D»atfBM7ftfflV^TaiJ«i-5 

[0054] Tfeffitwi 3 o {4, '£$a<Dwm&&i5m*m 
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mm t Sr*«E C *W • L fcJfiHR Sr ^ ^ a - h ifeS: 
***J^»* <* tifcStflgco K 5 7 -f /Wi* €r»*±«cftS 
10 0 5 5) ftttfc® 301^ 0>ttiBfc» w- 5 r £ 

[0 0 5 6] ftffitWf 3 0 14, HI 3 (a) {^Lfc<t9 
ic, iglJ!S«4 0 £#7 — 7-f;^l4 2 tcoffitdiatt 
Tfc&^U 1213 (b) (C^Lfdi5»C, i7-7-fA' 

fc, 03 (c) (^LfcJ;5(', *fl*Itt«4 4 tiei6i@ 
4 6troMWLTt)J:V\ *fc, 13 (a) ~ 

(c) (C^bfc±lEW3o(0gfl|jg{CtJV , 'T, tsy — y 
-f^l4 2 £*tfi«£4 4 t*:AMfcottiV\ 

[0 0 5 7] rftibc9*m;i 3 Ofci^Lfc^ffc^tt- 
^ffl^TlMSc-t-Si, ^ffift$ (JI£c9fiP>o£) # 
fEiSJf co#;*co 1 0#co 1 KT (0flx.»£, 0. 15 V m 
«T) ©3t»flf 3 0SrS#{-^i-5r t^-C#5„ 

— 5(im~10fimSS»iii; 

[0 0 5 8] #»^#^£J n VT»$&ftfcft& 

(flu^rticSL) $Jx5 0 -^coi^m, hitcojii^ 
*^&K*Mt-K-CllS1-3 5. 0 3 

(c) K^UfcKBJCfe^Ttt. ftttftJI 3 0 zm%#) 

mmmtLxmmi-zzttf-ztZo -t^t>*>, stn 

[0 0 5 9] ftftffcJBS 0**9-7 j sv-?m (ASft 
(Cf4J?£ 1 M m~2 urn) iCil^f-tt (±*fc(4T 

(omirt&m&.-tZZbtfX'tfZ. HfrMgco^ffifc 
IMfi£im5&gri5*Sl^cDT\ t£3fecoKfcM£coSffifc[U] 

fl"f 5 w k Id iotlf C4 9 , *e>o^fc*^t*« 

[0 0 6 0] ttA&5%3SBi 0 0 33 J: VI 0 0' 

C0ff£,Iji2 4CDff£ ( r-t^^-^^yj irt#5o ) co 

[0 0 6 1] ^ B B B^i§Bl OOfcitfl 00' cos*t 
f fcfcttSifcilJB 2 4 COff £ d r ii, iliBffi&T 



r{C*5lt5?RS®2 4«Off$d t<7)l/2Ka$!fe£ivX 
V>5 0 ~tU4, S»*-K«)S!*fcfiJfflSix*HH3t 
ii, 01<fCD±ffl!j W[6jSitSl OOBfciVl 0 0B' 
A) ri>ibA«U j&SJf 2 4 Lfc&, &Jg@ 2 3 

T-gltJti^ WtfttSJi 2 4 SrMifl Lfcft, 
0 OBfciVl 0 0 B' frbtiito£tli><DX\ ?KbbJ12 
4 5r 2 Hiliii-r^o t£oT, R*t**R f f*i©*fiJB2 
4CDff£ d r ^Siiffi^T r CD 7& fag 2 4CDJ¥£ d t CO 

<b (HUE) SrfMHL-caj^SrfTS*- K (#>Jx.fi, TN 
K, STNt-K, mW.S.ft*— Kfc^trECB^e 
— K) *n-P*t«>ISs*«*PxK:*JV^-C, SWffl 

«R f SriiigLfc*C0{i^f6]t, Sig^i&T r S-iliS 

fc SrEW^-Sifc-itS r k {-■tor, 
*fitt©«*Sr*a-rs r. t &X£ 5 0 
[0 0 6 2] JiiELfciSftS2 4 ©J? 
«£$*5fc«>ttt, Silffi^T r fcil/SWffi^R f 
20 co^•4^^:*^^^c*^^^T, ^.Tail 2 4 coj? £ (dtfeiWd 
r) as-St?*>«ri^#*U\ **Wte«t**ft* 
o o*j«tvi o o' Wtsr^r^yvhy 

0*iJ;VSM«Sffi«2 2©ilf 2 4fiiJcO*ffi(4Spffl 
T'fot), »(6lS«l OOBjoWlOOB' (CIS 

ft tbtltLft&mm 3 0C0fSHlS2 4{BS*ffit5]ZS-e*)5 
CO-e, ?Ssf B g2 4COi!£(4, S:@ffl«T rfeiVKWffl 
^R f CO-ttt-?nJ-*5V>r-^t?fel5, iS5fpffccD«7j*& 

30 [0063] *»:^(c(4, *&m<DWi&mmmw. 1 0 0 

fci^lOO' COJRhI@2 4COSiSffi«T r*5iVKJW 

(ffiF*3 2 5 ^CDJl £ £rjBiJ£) T'O. 03~0. 05 

1-1 0 1 9 9 2-§-^#[cBB^$^Tl/>?)[Ili£li^ffi^^ 

llOSfeo*!!, »lia#0. 12~0. 15i 
^:#<. f^^coff^coi 05>coi S:^x.-5t)COtfc 

40 j^fflMcoffifi*^e 1 0 0*3j;O«l o 0' (4, S^jtsco 

[006 4] ftfC, 04 (a) *3<tU! (b) Sr#fliL* 
**WtJ:5fSft*^fi2 0 0Jo«tU { 2 0 0' 

[0 0 6 5] ffiBl*^$ie2 0 04oJ;V2 0 0' 14, * 
fl^tMOTtT-J-?-? V y ^7.Sffi2 0 0 AiK 01 
(a) *J±V (b) l!l/TLt7^f-f^l«y^^aS 
10 0 ACO^JIS 2 3 t^X.T, iffe^S 4 8 t t<T)±iZ 
so ^$*tfc^JSS23' JrliUV^^lSV^, m& 
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m^mwi oofcitfi oo' i»45. bab^s 

2 0 0*340 2 0 0' <OZ<DttLOmffcmm\*. Ztl^tl 

iS^igffl loofcitfioo' ro«j&H3fi t 

[0 06 6] 14 (a) (C^UfcJKA^Sie2 0 0» 
4?K, 3ttetScJf3 O^ftS® 1 0 0 Btf>IS(££Blc 

ffM^nrv^^-g-, j&iiJf 4 8coj5£ (di) fc*^ 

D 1+D 2 = d t (D 1 = 
114 (b) (^L^fS B B B *^^e2 0 0' tf>4 5 
3 o *ssitm«cR f fc©*»BftteJI&Jifc£ 
ntv»5»^, TIE©* (2) ^Tfii-Xoic^ 
5 2WittSD2*S, tM4 8 0f«Dr £ 

3 0<DJ?£D3 <t©ft»c$L<£5 4 5l-B£1-*U4, 

D 1 * +D 2 +D 3 = d t 

KBA-tr/i^Big-f-Si:, JDI»«©B»-T\ ±aE©BB 

R f ^*Jft5JKftS2 4«ffS d r iSiiffi^T r 1^*5 
(t 5 ifoSB 24»fJdt flS-tft-eftBtHtro 1 5 %<D 

[0069] uri^ xmMteWsom&$t7jk$iBLX'm^ 

WSrSftUH-S. KJftttB«# 2 2 14, 1 
ifgfi o 0*5402 o o-e0>j^L7t4 5u:, <n 

fcfttC, Sn«Sffi%2 O*3 40£ift®1ifgJgc2 2 <Dm 
[0 0 7 0] HI 5 tcSc-TBi&B^gfi 3 0011 121 1 

(b) ic^ Lfc ?sa*^b i o o ■ tmm^ %.ttm 

(IU g»ffi*Rfrt©iS|,l2 4©I$tt, ftfctfcS 
3 0ff)gST?SaS^TV^. :»$IS*8|3 0 0 
14, %&$3%§gff 100' i IQttir, giiffi^T r (CI4 

ftitfrficJi 3 o tf&tfLZirix^towi*, SiBB*£T r £ 

iiig-rs ytj>m& £4xs w t (c i o c 5 %<d p * *5 

[0071] Be fc*-*-«*B*BB 4 o o f4, Rmm 

®r f ta«ttt»j«*tifc3feit*JB 3 o tm^mmr 

r KiStRlftK:^£4X7tS9JB 5 4 irfc^L-CVSo S 
fflfcai«r»J*L-0*5 0 r©*«;|tl3 O*540igBJJf 



(8) 

74 

* — * 5 2 <75iS& (D2) i£^L<-f4xf4, TIB©* 
(1) iZ7fk-r£o{Z s S»I«R f Kl*mS«ft»2 4 
cDffSdr (=D2) £r&ilSB«T r ClftltSftAJI 2 
4<DJi:$ d ttf>l/2 t-fSr ttfXZZo &*5, &m 
123' ©JS$f4*&BJl4 8 0W£Kifc^##tt:*l^<£> 

[0 0 6 7] 

* 

= D2 = dr) •••(!) 

ioBKW««R f fc*Stt$»**2 4©»£d r (=D2) 
£jliiffii$T r t£*5tt5?£,fsS2 4©fJ d tOl/2 

[0 0 6 8] 

(D 1 ' +D3=D2 = d r ) • • • (2) 

5 4ir^^-r§5pa^ffi±|C*7-7-f/U^^l 0^ 
^fi££4xT^5 0 S««R f ^Ot£l2 4tf>J?£ 

(4, &kinMm®2 2<omz xmmz tiz . 1^154 

B#ffi!J£B) wffi# B Jf fflBffias¥fi&<£>T\ Bi&SOJl , 

[00 7 2] H 7 fc*i-»ft**§S« 5 0 0 iftJ^-fS * 
5-7^^16 014, JtSrt£»-t-3«ll6Sr*ri-S3ttl: 

t*7-7^y^fflt6 0at, ig©*7-7^/^ 

®«6 0 b iSrtLWS, 3tt£»*7-7^^^«« 

6 0 a (4, Rlt«S«R f fcMfc LTHRttCRtf ^iXT 

3t*£»*y-7^/U^S6 0 a (4, ii^-O* 

mmzftm Ltzun^m^^xjfM-r^ r. t ^ 

xf4, -fflhtiUy— 7 4fr?mRlttm^ imtfiti 

m<D$L*VllEmM M*.t£s i"J*) * 3 0 w t %8sAP 

^I6 0alt 5(fi«a!lSr»1IS!$-erTV^*V^5 — 
40 ;^I6 0 b tl^^tO^E^iftStJfff^-tt^fl'b-C 

[00 7 3] 12 8 (C^ Lfc«ft***« 60 0ffl 

60a?rft5*7-7^;^i60' SrISttTtS 
V. 5ttfc»*7-7W^^S6 0 a &K#*ffi*£R f 

«Wic»:tt5*»±ffi^»»t5a»<D3M«4, 7ttet5:Jl3 o 
■T4xi4J;^ 0 

[00 7 4] HI 9 fc*i-«ft«*SfB 7 0 0 (4, *f IrIS 
so «©*7^Sfi6 2^Elfl$ffi (MI) 6 4?:t 
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LTI/^o tfyx&fo (fl*Jx.l*\ # 1 7 3 7: 

2~5 AimCO|SiartT% ai$rtSifS)0. 5~lAjmro«SH 

x.f±\ S i 0 2 *>f>45) fcRttS:: tiaot, ft£ 
l£1Ri-5fl6**S|6l±i-5. -»J:5*fll*fcj3V^rtt, 

[0075] £ fc, m 1 0 <c:^-T^Si*^^« 8 0 0© 
7 0fi-€-(7)®}j£±waS^t, y ^f->3>S:ft5i 

Kti 0 0 tl^li«jttr*UTV^5. «**««r*i-5 
[0 0 7 6] Ull 1 }C^1-jRfi*^fi9 0 0<7)J; 9 

5o y"7^=f-y9W&B Oti, flajx.fi, PET»P 

Es^g (Thy***m) fc, ivy 

ffl VWmSk l um) £ 1 5 ~ 2 0 w t 
[0 0 7 7] Il7~[gl9*5 < tt>'lll 1 ^mLtcm^^ 

i^a. *fc, mi oottA*«iiB8 o o^wrsoi* 
vm&&*mw.omMiti: s p, Kit *3 r. t #-c-t s n 



16 

Kia!$£*v*:se2X« mm&m) omhhr) 
[oo78] j; znmwm 2 <z>tt£$5*&B 1 

0 0 Ofc-ttfl 0 0 0' W«a#jft»fffifl*J§£0 1 2 
(a) *J«tU5 ( b ) 1312 (a) fciTJf (b) 

iooo*5J:t)!iooo' f«*t 

■^ft, 1214 (a) fcitf (b) t*LtiSMfgB2 

oo*3±uJ2oo' <r>mmm 3 0 9 otm 

[0 0 7 9] /«C*3, Hll 2 (b) (C^LfcJ; ftffi 
113 0 fe£fttffi%R f I^J&LTS&ttKRtt, S. 
o v ftJSSUf 3 0 fr39]£8i 9 ro^MBI^Rft S«*Ki*s 
i^Tfi, XttftA 3 0 frSIWttR f i 0 < 

S*©»ii:A/^jJSfttt1RJl3 0SriBiai-5J:5JC» 361t 
mS3 0i:^JlJl 2 3' £ 0>Etta*39]£« 

9(7))1$5)- (flajx.fi, 0. 7mm) ItJUD-fStO^o 
*C, 3ttt«®3 OWiS^^^t <-r^ri^5»*LV\ 
S#tffl«R f i->ft^LT^:ite>ix57feJ£mS2 3' Oj£ 

[0 0 8 0] ^al*^Bl 0 0 OiJiDtl 0 0 0' 

9 <oi*iw\cytmwt.m 3 0 ^mmzmmmm 

l(Dll^ii2 0 0fcJ;t)t2 0 0' fdJfctfcU Kit 

t?5Sigr*#5t^9fiJ^:^fc-5„ -f-*t>*>, SSioo 

A*3 XXf 1 0 0 B £fl£ t) ^to^XS^ftftaAXSSre 
fc^, SWS« 9 »^«!l*iB^3ta:«S 3 0 SrJ»J*i-n 
tfiV^WC, *1£1R»3 OOJKfiRXStCio-C, ffifa^ 

&mm 3 0 a, mmmm 1 1 raama* <o^mxm^t 

7"© («lx.fi^^7H>--rxass*5) ^bI**S«{c* 

[008 1] «Jtxssr«ii»{t-e#5a* (®3^h{ii 

fi, ^fa^^tt 1 0 0 0 cd J; 5 fc-**ffi^ 
#K3tt£«« 3 0 *K»tfc«*««)*as, jRA«^3£B 1 

000' <dx 0 \zm®.m^yt\m.m 3 0 zwLrttzmfo a 

V tS5V\ mi 3|C^Lfc^Bl*^Bl 100 

cDi^f-s — *tcO(i3feffi9 0 atJ£l79 0 b §r#X.S?S 
ft**3fi*fcd8V^Ttt, iS?^S« 9 »^-(|iJfciB§:ft 

0 a *aMS«9H:«#i-5fcie>«>»*«lk:3t 
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